Advanced glycation end products and lipopolysaccharide synergistically stimulate proinflammatory cytokine/chemokine production in endothelial cells via activation of both mitogen-activated protein kinases and nuclear factor-kappaB.
It has been well documented that both endogenous inflammatory mediator advanced glycation end products (AGEs) and exogenous inflammatory inducer lipopolysaccharide play key roles in the initiation and development of inflammatory diseases. However, the combined inflammation-stimulatory effect of AGEs and lipopolysaccharide on endothelial cells, and, furthermore, the underlying signal transduction pathways involved, have not been fully elucidated. We found that in vitro co-stimulation with AGE-human serum albumin (HSA) and lipopolysaccharide exhibits a synergistic effect on proinflammatory cytokine/chemokine interleukin-6, interleukin-8 and monochemoattractant protein-1 production in human umbilical vein endothelial cells. Similar to lipopolysaccharide, AGE-HSA stimulation induced mitogen-activated protein kinase phosphorylation and nuclear factor-kappaB nuclear translocation in human umbilical vein endothelial cells, which was further enhanced by a combination of the two stimulants. Pharmacological inhibitions of each individual signaling pathway, including p38, extracellular signal-regulated kinase 1/2, Jun N-terminal kinase and nuclear factor-kappaB, revealed that activation of all of these four pathways is necessary for the effective induction of interleukin-6, interleukin-8 and monochemoattractant protein-1 by both AGE-HSA and lipopolysaccharide. These results suggest that AGEs and lipopolysaccharide cooperatively induce proinflammatory cytokine/chemokine production by activating mitogen-activated protein kinases and nuclear factor-kappaB in endothelial cells, thus amplifying the inflammatory response and resulting in tissue damage.